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Surface runoff, 2.94 inches
SURFACE-WATER RUNOFF WAS EXCESSIVE BECAUSE OF ABOVE NORMAL WINTER
PRECIPITATION AND A VERY RAPID SPRING THAW
SUMMARY OF WATER RESOURCES Eighty-two percent of the total runoff for the year occurred during
Surface Water Ground Water April. By the end of April,83 percent of the total runoff for the year
p Cinsillssations _ = _ had occurred, compared with only 39 percent of the total precipitation
L Bois de Sioux River Mustinka and Lakes Traverse and Mud Surficial alluvium Sand within till Cretaceous sediments Jor the year.
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than 0.3 ppm in total dissolved solids high total dissolved Some dry up during severe and wildlife habitat Water has high total dis- areal extent Water has high total dis- ST
3. Hardness less than 180 ppm content and is very hard solids content and is droughts Limited inflow solved-solids content Water has high total dis- solved solids and iron é X 20 Mai
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Surface runoff, 0.56 inch
NEAR NORMAL SURFACE-WATER RUNOFF WAS THE RESULT OF LESS WINTER
PRECIPITATION AND A SLOWER SPRING THAW THAN IN 1952
The runoff, however, during March and April was greater than the
runoff from May through September, even though the summer
months had above normal precipitation. By the end of April,56 per-
cent of the total runoff for the year had occurred, compared with 3J
percent of the precipitation for the year.
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= Freezing and thawing
1. The annual surface runoff of the drainage basin is normally about & 60
half an inch, most of which occurs in the early spring. The Q-
annual surface runoff ranges from less than % inch during dry zY A
years to nearly 8 inches for very wet years. =
2. Water for municipal supplies is entirely from ground-water e Z--—MWTTIY TR AN — AU R Ay Y YW ———— i— -
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Town N lshvate TS e 8. Streamflow in the watershed is of an intermittent nature. Nat- & frost
s s lati ( wells .. o i T i ural surface water storage is highest in the morainal area and Z
(Number is population) \ 1(3103}'2{* : \ \ \ lowest in the glacial lake plain. ) =
30> z f BS -4 n 4. The average evaporation loss, about 2.8 cfs per square mile from -20 i
— 9 \ WIEGLV COUNTY \ 96° the surfaces of Traverse and Mud Lakes, is about equal to the L | | ! | ; i | L L f
200 = - i 5 ' ' \ 00’ discharge of ground water along the valley in which the lakes lie.
o ATl L Lﬁ"l@_{l Sy 5. Surface water is presently not used for water supply. Wetland
1°§ 5~ 5 ' [ Campbell | (/’ \ areas are excellent for wildlife propagation and public hunting. —
: 3 i ps’ (\E56) %, " . 6. Periods of no flow occur during most years in all streams in the ' . U : U ' T ' 1 T -
e = ’ w3 Nl Datanot ) watershed. The frequency of recurrence of the long periods of
5 S Yo \ - available \ no flow during the severe drought of the 1930’s cannot be ade- 100
SEWAGE TREATMENT O &/ &\ Wendell \‘\ Bt quately defined by the length of streamflow records in the water-
< I T_\_ (235) g shed.
TS <= Gl [% fTintah s 2‘8 (-46"00' 7. Flat land surface, small capacity channels, and low gradient of a
Sewer system, with E 5|\ /PS (?28' . channels contribute to flooding. The Traverse and Mud Lakes % 90
treated sewage -4 \ i \ | @,521) reservoirs, channel modification in the Bois de Sioux and Mus- S 100 |-
% 8\ (% \ \ - \ tinka Rivers, and local ditching alleviates much damage, except 7
< s [\1 ( 7 : during extreme floods. o 80
Scwor apsten, wiliot g X AT COTNY / 8. Most recharge to th_e g?ound water regervoir occurs as downward &
treated sewage a S ”, ; seepage of precipitation in the morainal area; however, local re- -
< ) /\ charge to shallow aquifers occurs in the sandy areas within the &
pS ——=— A L Lake Plain. Ground water enters the Mustinka watershed s 70
Private sewer systems, o / Boss |l — = through the glacial drift in_ the northeastern part of the water- S 10 |-
cesspools, ete. 3] PS  Norcross ) shed and from the underlying Cretaceous sediments in the Lake 2l ~
’ of Plain. Ground water within the drift regionally moves from the (&} =
Wateshed .boundary “ ¥ TS @= Herman o morainal area to the Lake Plain where it is discharged by many z & 60
? 4 (764) ) flowing wells and upward seepage near the morainal front and o o
v , \Z . by springs and seeps in the valley of the Bois de Sioux River. o ‘ 3 o
S TRAVERSE s / COUNTY I_ SR, W TSRS 9. Most ground water pumpage is from glacial drift although some < o - S ‘ )
&)\ \ = \ water from Cretaceous sediments is used locally. Usually a sand = 7| [22%( ‘0 : A [44%(0“12’ ) _ =
d‘* Dumont ] (o l Data not ; lens of sufficient size to yield water for a farm supply is inter- (2] | “f;ztal j Qf:fmfm : <
10 226) 4" \& _ available ,J cepted in the glacial drift before the Cretaceous sediments are = smwge i Stlindce ]
g ps | S | Donnelly reached. e runoff S 40
W &\ N G 10. Chemical types of water in the drainage basin are: largely calcium for year for ) o
STEVENS COUNTY( "\ 96°00’ mangnesium sulfate in glacial drift in the recharge areas and in \/
/ X Z R streams; calcium sodium bicarbonate in the glacial drift in the il ‘ !\ ! ‘ ! 30
r sl ~ N\ \ N B L discharge areas; and sodium chloride bicarbonate in the Creta- ol ) A A, , . [ 5 ST — | ) - |
g - o SN ( Y S ceous sediments. Th1§ is further indication that ground water . =
/ Data h t(' ' ) / moves from the morainal areas westward and northward into =
y - . J_ = _ : the Lake Plain where it mixes with v_vater moving eastward and z 1151 Below normal winter precipitation go s Near normal summer precipitation T 20
Ts= e '1]0h7nson (I then upward from the Cretaceous sediments. = =
L — (82?)“8‘" e os (N 11. Ground water in the drift is very hard, ranging from 200 to more S» 10} c2 |
- (60) ‘ / than 1,600 ppm. Water in the Cretaceous sediments ranges : g ] z =
( BIG STONE COUNTY g e IDMILES from soft to very hard, but is generally softer than water in the 'n:_ Q . S® 10
e . e ) drift. o= 05 o e
TR A e Sase30 12. Dissolved iron in ground water from all sources is greater than 0.3 2 | = l J_Ij_J| I " I | |
\L/\ ppm. s E 0.0 I " ]l | h 1 II. n III | lll I La 1 Il LI M 0 \ !
ot 13. The %pa]ityhof wa(;:er fr(gmdgla_.cial drift sourees is svléitable; for ut';'ll octT | nNov DEC N | rB | wmar | apr | may | sune T suty | aue | SepT O N D
gation where adequate drainage is provided. ater from the
Cretaceous sediments is unsuitable largely because of excessive . wé:rEaRc: E:ri)ﬁng L2()7v¥n(|:\:10RMAL) Sl e
e il il s sl i 14 Thsgtz;:::.rllif;l(l)tfe:;.rface water is suitable for most municipal, indus- '
- ’ ) ; ) BELOW NORMAL SURFACE-WATER RUNOFF WAS THE RESULT OF BELOW NORMAL
Althm:gg :nh: ;;zc:g)zsli t(;(;:tg;uzttz;zviza:: wt;‘;ztt?ee‘zinp;l:tn}:,c gz)i\:;“egalf of trial and agricultural purposes. WINTER PRECIPITATION AND A LONG PERIOD OF FREEZING AND THAWING WHICH
ALLOWED MUCH OF THE AVAILABLE WATER TO SEEP INTO THE GROUND
A CKNOWULEDGMENTS By the end of April, 28 percent of the runaff and 36 percent of the pre-
We express our appreciation to the well owners and well drillers in the cipitation for the year had occurred. Although near normal pre-
area for their excellent cooperation in providing basic data for this cipitation occurred during the summer months, the resulting runoff
study. We also thank the water superintendents of the municipal- amounted to less than 0.20 of an inch.
ities for permission and cooperation in test pumping municipal wells.
ANNUAL WATER YIELD FROM THE BASIN 1S LARGELY SURFACE RUNOFF AND DEPENDS UPON AC-
E E F E R E N G E s CUMULATION OF A WATER SURPLUS DURING THE WINTER AND EARLY SPRING
Minnesota Division of Waters, 1959, Hydrologic Atlas of Minnesota: The annual surface runoff of the drainage area above Wheaton is nor- snow accumulation or, following short periods of winter thaws, as
Division of Waters Bulletin 10, 182 p. mally about half an inch. Factors contributing to this low runoff are: soil moisture. The most significant hydrologic events that control
Nikiforoff, C. C. and others, 1939, Soil Survey (Reconnaissance) of the (1) the flat topography combined with the slow rate of infiltration of the surface runoff for the year occur generally in March and April.
Red River Valley area, Minnesota: U.S. Dept. Agriculture Series 1933, precipitation into the clay soils which results in a maximum oppor- Surface runoff is increased most significantly by the following three
No. 25. tunity for loss by evapotranspiration and (2) the potential evapotran- Sactors: large winter and early spring snowfall accumulation, deep
Prior, C. H. and Hess, J. H., 1961, Floods in Minnesota, Magnitude and spiration exceeds the precipitation during the late spring and summer Sfrost penetration, and a continuous period of rapid thawing.
Frequency: Minnesota Division of Waters Bulletin 12, 142 p. when most of the precipitation for the year occurs. Ground-water runoff that originates from the infiltration of precipi-
Thornthwaite, C. W. and Mather, J. R., 1957, Instructions and tables for Surface runoff for this watershed depends largely upon the accumula- tation within the basin is probably less than 0.1 of an inch annually.
computing potential evapotranspiration and the water balance: tion of a water surplus during the fall and winter months. Most This estimation is based on water-level measurements in scattered
Drexel Institute of Technology, Publications in Climatology, Vol. X, of the fall precipitation that occurs before the ground freezes replen- wells completed at different depths and on an estimated vertical
no. 3. ishes depleted soil moisture. The winter precipitation is stored as permeability of 0.01 gallon per day per square foot.

INTERIOR—GEOLOGICAL SURVEY, WASHINGTON, D.C.—1968 —W67243

WATER RESOURCES OF THE MUSTINKA AND BOIS DE SIOUX RIVERS WATERSHED, WEST-CENTRAL MINNESOTA

By
R. W. Maclay, T. C. Winter, and L. E. Bidwell
1968

For sale by U. S. Geological Survey, price $2.00 per set



